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Background Information

Although immersion in fecally‑polluted water is widely regarded as a likely means of transmission of microparasites, great difference of opinion exists concerning what constitutes a dangerous kind and degree of microparasitic pollu​tion of bathing waters, how pollution can best be measured, and what are the important sources of such pollution(1-17). The literature is remarkable for the dearth of careful epidemiologic studies documenting the role of polluted bathing waters in the transmission of various communicable diseases; yet, many millions of dollars are expended annually in the United States to avoid, or reduce, pollution of bathing waters(15-17).

During the summer of 1958 intense interest and controversy centered upon the question of whether Seattle‑area beach waters were safe for swimming. Inter​est was focused upon this issue because of: (1) Unprecedented beach attendance due to exceptionally hot weather, (2) The Ballot Issue of whether a Metropolitan Corporation should be established to develop a comprehensive and adequate sewage disposal system, and (3) Large outbreaks of Shigellosis and Aseptic Meningitis associated to a considerable extent in time, place, and person with exposure to beach waters(KCMB).

In an effort to obtain more accurate information concerning the hazards of bathing in Seattle‑area beach waters the Seattle‑King County Health Department conducted an epidemiologic investi6ation of the relation of selected waters to the subsequent health of bathers during August, 1958. The method of study, findings, and conclusions derived from that study follow:

BEACH SURVEY*

Seattle‑King County ‑ August, 1958

Families visiting the listed beaches during the first week in August were interviewed by health department workers, and information was obtained concern​ing swimming exposure and recent illness. Two weeks later interim illness histor​ies were obtained from these families by telephone. The preliminary findings of the study are shown in the following tables. Also, 1% of swimmers and 0.8% of non‑swimmers developed fever, headache and stiff neck during the two weeks following beach interview.

     It is apparent from Table 2 that the moderately greater feverish illness rates for swimmers shown in Table I is largely due to the fact that a larger proportion of swimmers than non‑swimmers were children. Within the surveyed families during August, 1958, the illness experience of swimmers and non​swimmers was similar. The close association of Shigellosis and swimming at Lake Sammamish State Park observed during June and July, and the characteristic association of Shigella and enterovirus with warm summer weather indicates that swimming exposure may sometimes be an important means

* From a summary published in the King County Medical Bulletin, October, 1958.

of transmission of these diseases, but no striking association was demonstrated by the findings of this study. Many factors may have obscured an existing relationship, such as (1) contact transmission of swimming‑acquired infections between swimming and non-​swimming family members, and (2) differences in the susceptibility of swimmers and non‑swimmers due to infections and resistance acquired from earlier swimming experience.

LETTER TO THE EDITOR, SEATTLE TIMES ‑ OCTOBER 13, 1958

"The findings of our epidemiologic study of swimming‑associated illnesses permit the conclusion that swimming and non‑swimming members of families visit​ing Seattle area beaches during early August, 1958 had similar illness rates during the subsequent two weeks; but we are restrained from making "bold" and "brave" statements that it is now safe to swim in polluted waters by the knowledge that:

1.
This was a limited study; earlier and extended study might have revealed substantial differences which were not evident during this short study period.

2.
It was not possible to ascertain the swimming and illness experi​ence of the "swimmers" and Non‑swimmers" during June and July; it is therefore possible that the "swimmers" had had greater previous exposure and illness and were generally more resistant to swimming‑derived diseases at the time of the study in August.

3.
During late June and July a disproportionately large number of persons developed illness due to Shigella Group D during the first few days after swimming at Lake Sammamish State Park Beach.

4.
Within the study data there is an inconclusive indication of increased feverish illness among swimmers at Green Lake.

5.
Extensive bacteriologic study has repeatedly shown substantial fecal pollution of many of the beach waters.

6.
A rich heritage of knowledge exists which clearly indicates that contact with fecally‑polluted water is the dominant factor in the epidemogenesis of enteric diseases such as typhoid and cholera. The similar distinct seasonal distribution of shigellosis and such enterovirus diseases as poliomyelitis and aseptic meningitis, and their epidemic prevalence during hot, "swimming" summers suggests that contact with polluted water may be an important factor in the transmission of these diseases. If the community has a sanitary water supply, then contact with polluted water is probably espec​ially a function of swimming. There is no reason to believe that immersion protects against the ill effects of contact with polluted water,

7.
It could well be that it is especially swimming in polluted waters which triggers a community outbreak of shigellosis or enterovirus disease, and that after the swimming‑derived infection has been widely seeded in the community, person to person contact trans​mission of the infection largely obscures an important primary role of swimming in the transmission of these diseases.

"Exact definition of the role which swimming in polluted water plays in the propagation of infectious diseases depends upon further, intensive, pro​longed and costly investigation. The difficulties inherent in such measure​ment are indicated by the lack of definitive answers at this time, 1958 ‑​over 100 years after it was determined that drinking fecally‑polluted water was enormously deleterious to the health of mankind.”
Current newspaper articles and discussions indicate that the public remains intensely interested in the matter of beach water pollution and how safe it is to swim in local waters. We anticipate that the public interest will increase as the swimming season approaches. It is imperative, therefore, that this department make whatever arrangements necessary to conduct an epidem​iologic investigation sufficient to provide accurate information for guidance of the community during this and subsequent summers.

Purpose of Study:

To determine what effect bathing in certain Seattle‑area beach waters has upon the subsequent health of bathers, their families, and the community.

Method of Study:
About six beach waters will be selected for intensive study on the basis of past history, bathing load, location, and salinity, e.g. Sammamish State Park Beach, Juanita, Green Lake, Alki, etc.

Beach water quality will be deduced from past findings, sanitary surveys, observation, and the coliform bacterial content of frequent water samples, e.g. daily or weekly.

The study population will consist of selected families who visit the study beaches during the summer of 1959. Such families will be selected upon the basis of number in family, ages, willingness to cooperate, and follow‑up access by telephone. Initial histories concerning recent bathing, recent illness, and current beach water exposure will be obtained at the beach when a family is selected for study.

The control population will consist of the neighbor family with the next higher house number after the study family.

Follow‑up histories including interim bathing and illness experience of all members of study and control families will be obtained by means of telephone at stipulated intervals following beach exposure, e.g. three and nine days.

Diagnostic specimens will be obtained from study and control families whenever indicated by current illness at the time of telephone‑interview. 

Additional information concerning the patient's illness will be obtained from the attending physician. By these means specific diagnoses will be established whenever practicable.

The daily bathing load will be established for each beach by means of park records.

Daily weather bureau records will be correlated with fluctuations in bathing load and illness rates.

Beach water investigation team will consist of Dr. Ravenholt and six assistants, probably medical students, devoting full‑time to this study during the summer months. Members of the Sanitation Division and the State Health Department may also participate, depending upon interest and further arrange​ments.

Analysis of water and diagnostic specimens will be performed by the Health Department Laboratory.

Precoded epidemiologic forms will be devised and accumulated data will be transferred to IBM punch cards and analyzed with mechanical means.

     Invesitgation of Shigellosis and Enterovirus Disease Cases.
Each case of shigellosis and enterovirus disease reported during the

summer will be
investigated with respect to prior beach water contact, to

detect I associations which may occur.

Estimated cost of this study is $6000 for the employment of medical students, and $4000 to augment laboratory capacity: Total $10,000.

Reimert T. Ravenholt, M.D., M.P.H.

Director, Division of Epidemiology and

Communicable Disease Control
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